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OB E1U.E OflHOH BMOJIOrHHECKOM OCOBEHHOCTM 
KOKUHAHH POAA CRYPTOSPORIDIUM 
(SPOROZOA: AP1COMPLEXA) 

T. B. Befiep, H. B. CiWjpeHKO 

H3yqeHO BJIHHHHe pa3HbIX >KHB0THbIX-X03HeB Ha MOpc))OJIOrHqeCKHe XapaKTepHCTHKH OOUHCT KpHnTO- 
cnopHAHH. llojiyqeHHbie pe3yjibTaTbi CBHueTejibCTByiOT o HecTaOnjibHOCTH pa3MepOB oouhct KpnnTO- 
cnopH^HH b npeuejiax ouHoro BHua b H30JiHTax KaK ot pa3Hbix xo3neB, TaK h ot ouHoro h Toro >Ke 
X03HHH3. Cn 0 C 06 H 0 CTb KpHnTOCnOpHUHH K H3MCHeHHHM MOp(j)OJIOrHH H pa3MepOB SHUOreHHblX CTa^HH 
(b tom HHCJie h oouhct) mo>kho paccMaTpHBaTb KaK npeauarrrauHio k B03M0>KH0My cyiuccTBOBaHHio 
h 3aBepnieHHio nojiHoro pa3BHTHH b BecbMa pa3JiHqaiOLUHXCH ycjioBHax, npeuocTaBJineMbix pa3HbiMH 
X03HeBaMH. 

B Haqajie BeKa Tnuuep (Tyzzer, 1907) o6Hapy>KHji b kji eTKax anHTejiHH >Kejie3 
>KejiyAKa jiaOopaTopHbix Mbimeft paHee He H3BecTHbix oAHOKJieTOHHbix napa3HTOB, 
AOCTHraBHIHX Ha CaMbIX KpynHbIX CTaAHHX pa3BHTHH 6— 7 MKM B AHaMeTpe. npH- 
HaA«ne>KHOCTb sthx napa3HTOB k kokuhahhm He Bbi3biBajia y Tnuuepa coMHeHHft, 
HecMOTpn Ha hx HeoObmaftHo MejiKHe pa3Mepbi, a TaK>Ke Ka>KymyiocH BHeKJieTOH- 
Hyio JiOKajiH3auHio. Cboh poAOBoe h BHAOBoe Ha3BaHHH — Cryptosporidium 
muris — 3th kokuhahh nojiyHHJiH jinuib nepe3 3 roAa (Tyzzer, 1910). A eme nepe3 
2 rojxa b snHTejiHH tohkoto KHineHHHKa Mbimeft 6 biJ\ onncaH Apyroft bha 3Toro 
pojxa — C. parvum , HMeiomHft eme 6ojiee MejiKHe oouhctm — 4 — 5 mkm b AnaMeTpe 
(Tyzzer, 1912). 

B AaJibHeftmeM H3 pa3Hbix no3BOHOHHbix >KHBOTHbix 6biJio onncaHo eme He- 
CKOJibKO bhaob Cryptosporidium. FlocjieAyiomaH peBH3HH sthx bhaob CBejia MHorne 
H3 hhx b CHHOHHMbi (Levine, 1984; Fayer, Ungar, 1986). B HacTonmee BpeMH BajiHA- 
HbiMH BH^aMH CHHTaiOTCH C. muris h C. parvum — y MJieKonHTaiomHX, C. mele- 
agridis h C. baileyi — y nTHU, a TaK>Ke C. crotali h C. nasorum — cooTBeTCTBeHHO 
y npecMbiKaiomHxcH h pbi6, xoth Ahtoh (Upton, 1990) npH3HaeT BajiHAHbiM jxjw 
npecMbiKaiomHxcH Apyroft bha— C. serpentis. 

H3BeCTHO, HTO MOp(|)OJIOrHH H pa3MepbI OOUHCT H HX CTpyKTypHbIX KOMnOHeHTOB 
(cnopouHCT, cnopo30HTOB, ocTaTOHHbix Teji, MHKponHJie, uiBa, Tejibua UlTHAa) 
nrpaiOT Oojibmyio pojib b cncTeMaTHKe kokuhahS, npe>KAe Bcero KHuienHbix. 
H3BecTHbi c/iyuaH, KorAa HOBbie bhaw kokuhahS onncbiBajiHCb TOJibKO no oouncTaM, 
0K33aBmHMCH eAHHCTBeHHoft AocTynHoft cTaAHeft pa3BHTHH napa3HTa (Pellerdy, 
1974). 3to MO>KeT 6biTb onpaBAaHo TeM, hto Aa>Ke Ha ypoBHe CBeTOBoro MHKpo-- 
CKona h 6e3 cneunajibHoft o6pa6oTKH CTpyKTypa oouhctm b uejiOM 0Ka3biBaeTCH 
A0CT3T0HH0 HH(J)opMaTHBHoft no mhothm napaMeipaM. 

OoUHCTbl KpnnTOCnOpHAHft B epeAHeM COH3MepHMbI C BeJIHHHHOft 3peJIbIX 3pHTpO- 
UHTOB (OKOJIO 5 mkm), B CBH3H C HeM HX MO>KHO BbIHBHTb TOJibKO nOCJI€ OKpamHBU" 
hhh hjih hhoto KOHTpacTHpoBaHHH Ha npenapaTe. OKpameHHbie oouhctm hctko 
BbIHBJIHIOTCH Ha (J)OHe APyrHX KOMnOHeHTOB Ma3Ka, OAHaKO npH 3TOM HepeAKO nOJI- 
HocTbio 3KpaHHpyeTCH BHyTpeHHee coAep>KHMoe oouncTbi: cnopouncTa, cnopo30HTbi, 
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T a 6 ji h u a 1 


CpaBHHTejibHbie ^aHHbie o pa3Mepax oouhct pa3Hbix bhaob Cryptosporidium H3 pa3Hbix xo3HeB 
Size data on oocystes of different Cryptosporidium species in different hosts 



Cryptosporidium parvum 

JladopaTopHbie MbiuiH (4—5)X3 1.5 Tyzzer, 1912 

JladopaTopHbie MbiuiH, 3apa>KeHHbie oouh- 5.2X5.1 1.01 Current, Long, 1983 

CT3MH, pa3BHBUIHMHCH B XOpHOH-ajIJiaH- 
TOHCHOH 060 JI 0 UKe KypHHOrO SMdpHOHa, 
paHee HHOKyjinpoBaHHoro oouncraMH, 

BbiAeJieHHbiMH nauHeHTOM co CLIHLIom 


JladopaTopHbie MbmiH, 3apa>KeHHbie oouh- 

5.2X5 tji 

1.04, 

Current, Reese, 1986 

CT3MH, BblAeJieHHbIMH T6JIHT3MH 

5.1X5 th 

1.02 


JIaOopaTopHbie mhuih, 3apa>KeHHbie oouh- 

5.1X5 tji 

1.02 

Tot >ue 

CT3MH, BblAeJieHHbIMH JHO,HbMH C HOpMaJlb- 5.2X5 TH 

1.04 


HOH HMMyHHOH CHCTCMOH 




Jla6opL3TOpHbie mhuih, 3apa>KeHHbie oouh- 

5.2X5.1 tji 


» 

CT3MH OT naUHeHTOB CO CnHAoM 

5.2X5.2 th 



TejiHTa 

4—5.5 b AuaMeTpe 

1 

Heine, 1982 


5.1X4.8 

1.05 

Palkovic, Marousek, 




1989 


4—5 b AuaMeTpe 

1 

Reese e. a., 1982 


Okojio 5 b AuaMeTpe 

1 

Jungmann, Hiepe, 1983 


5.4X4.6 

1.17 

Pavlasek, Nikitin, 1983 


3.5 b AuaMeTpe 


Stein e. a., 1983 


5X4.5 

1.1 

Upton, Current, 1985 

KypHHbie SMdpHOHbi, 3apa>KeHHbie oouh- 

5.2X5.1 

1.01 

Current, Long, 1983 

CT3MH, BblAeJIHBUIHMHCH eCTeCTBCHHO 




HH(J)HUHpOBaHHbIMH TeJIHT3MH 




JladopaTopHbie h AOMauiHHe Kpbicbi 

5.3X4.8 

1.1 

Iseki, 1986 

3AopoBbie jiioah 

3—5 b AuaMeTpe 

1 

Jokipii e. a., 1983 

LlHapeHHbie j\e th 

2—6 » 


Weitz, Tassario, 1989 

IlauHeHT co CLIHUom 

5.2X5.1 

1.01 

Current, Long, 1983 

KypHHbie SMdpHOHbi, 3apa>KeHHbie oouh- 

5.2X5.1 

1.01 

Tot >Ke 

CT3MH, BblAeJieHHbIMH nauHeHTOM CO 




clihuom 




KouiKa 

5.0X4.5 

1.1 

Iseki, 1979 

OjieHb 

4X4 

1 

Tzipori e. a., 1981 

Cryptosporidium muris 



JladopaTOpHbie mhuih 

7.4X5.6 

1.32 

Tyzzer, 1910 

TejiHTa 

7.5X5.6 

1.34 

Upton, Current, 1985 

JladopaTopHbie h AOMauiHHe Kpbicbi, uiTaMM 8.4X6.3 

1.33 

Iseki, 1986 

Cryptosporidium baileyi 



UbiruiHTa 

6.2X4.6 

1.34 

Current e. a., 1986 


6.8X5 

1.36 

Lindsay e. a., 1986 


6.47X5.25 

1.23 

Palkovic, Marousek, 




1989 


Cryptosporidium sp. 




6—7 b AuaMeTpe 

1 

Latimer e. a., 1988 

Cryptosporidium meleagridis 



Hhaiok 

4.5X4 

1.12 

Slavin, 1955 


Cryptosporidium sp. 



JThchh nojio3 Elaphe uulpina uulpina 

8X5.6 

1.42 

Upton e. a., 1989 

AraMa Agama planiceps 

5.8X5 

1.16 

Tot >Ke 
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T a 6 ji h u a 1 (npodoAotcenue) 


X03HHH 

Pa3Mepbi oouhct 
(b mkm) 

Hhackc 

(J)OpMbI 

McTOHHHK HH(J)OpM 3UHH 

BoAHHbie 3 Men 




Nerodia harteri 

6.7X5.6 

1.19 

Upton e. a., 1989 

N. rhombifera 

TeKKOHbl 

6.5X5.6 

1.16 

Tot >Ke 

Hemidactylus turcicus h Phelsuma mada- 
gascariensis grandis 

6.3X (5.5—5.6) 

1.13 

Upton, Barnard, 1987 

Cryptosporidium serpentis 



TpeMyqaH 3Mea Crotalus durissus, nojio3 

(6.1—6.2) X 5.3 

1.16 

Upton e. a., 1989 

Elaphe obsoleta Lampropeltis triangulum 
BapaH Varan us exanthematicus 

6X5.4 

1.11 

Tot >ko 


n p H M e 4 a H H e. TJI — TOJICTOCTeHHbie, TH — TOHKOCTeHHbie OOUHCTbl. 


ocTaTOMHoe Tejio. B cbh3h c 3thm npn HACHTH(j)HKauHH KpHnTOcnopHAHH Ha nepBoe 
MecTO BbiCTynaeT pa3MepHan xapaKTepncTHKa oouhct — a ji h h a, uinpHHa, hhackc 
(})OpMbI (OTHOIIieHHe A AHHbl K HIHpHHe) . 

CpaBHHTejibHbift aHajiH3 jiHTepaTypHbix AaHHbix no H3MepeHHio oouhct Crypto¬ 
sporidium H3 MjieKonHTaiomHx (Ta6ji. 1) noKa3aji HajiHnne y hhx 3HanHTeAbHoro 
pa36poca no AAHHe h ninpHHe b npeuejiax ot 2 a o 5.4 mkm aah C. parvum h 5.6— 
8.4 mkm — ruin C. muris. TaKne Bapnaunn MoryT o6T>HCHHTbcn, c oahoh CTopoHbi, 
Hen36e>KHbiMH H3uep>KKaMH npn cpaBHeHHH pe3yjibTaTOB H3 pa3Hbix AaOopaTopHH: 
norpeniHOCTHMH b tomhocth uejieHHH oKyjinp-MHKpoMeTpa, pa3HbiM hhcaom H3Me- 
peHHH, pa3HbIMH CHCTCMaMH CTaTHCTHMeCKOH 06 pa 60 TKH, a C upyroft — peaJlbHO 
CymeCTByiOmHMH pa3AHMHHMH Me>KAy OOUHCTaMH H3 pa3HbIX H30AHT0B (nonyJIHUHH) 
KpnnTocnopHUHH. OuHaKo 3tot Bonpoc b OTHomeHHH kokuhahh eme Majio H3yneH. 

ripn aHaJiH3e Ta6ji. 1 oOpamaeT Ha ce6n BHHMaHne OTHocnTejibHan 6jiH30CTb 
pa3MepHbix xapaKTepncTHK oouhct C. parvum (HandoAbinee mhcao AaHHbix) H3 pa3- 
Hbix xo3neB h b paMKax ouHoro h Toro >Ke xo3HHHa. B cpeuHeM oouncTbi C. parvum 
UOCTHraiOT okojio 5 mkm b AnaMeTpe h no 3TOMy napaMeTpy AOCTaTOHHo neTKo 
OTjinnaiOTCH ot oouhct C. muris (7—8X5 — 6 mkm), mto npn mcjikhx pa3Mepax 
3thx napa3HTOB npeucTaBJineTcn BecbMa cymecTBeHHbiM h, no-BHAHMOMy, aocto- 
BepHblM. OuHaKO CJieuyeT nOUnepKHyTb, MTO B OCHOBy HACHTH(|)HKaUHH 3THX BHUOB 
nojio>KeHbi He TOJibKO pa3Mepbi oouhct, ho h oco6chhocth 3HAoreHHoro pa3BHTHH 
3thx napa3HTOB. H Bee >Ke pa3Mepbi oouhct y KpnnTOcnopHAHH, KaK h y upyrnx 
kokuhahh, ocTaiOTcn Ba>KHbiM unamocTHnecKHM MapnepoM B036yuHTejieu KpnnTO- 
cnopHUH03a. 

B cbh3h c 3thm BCTaeT Bonpoc o xapaKTepe CTa6njibH0CTH pa3MepoB oouhct 
BHyTpn ouHoro h Toro >Ke BHua Cryptosporidium. PaHee Mbi npoBejiH H3yneHHe 
3HuoreHHbix CTauHH pa3BHTHH C. parvum npn pa3BHTHH b KHmenHHKe HOBopo>KAeH- 
HblX KpbICHT, 3apa>KeHHbIX OOUHCTaMH 3TOrO BHAa H3 4>eKajlHH CnOHTaHHO 3apa>KeH- 

Hbix TejiHT (Benep h up., 1990; Benep, CnAopeHKO, 1990). B npouecce HeoAHOKpaT- 
Hbix noBTopoB SKcnepHMeHTajibHoro 3apa>KeHHH KpbicnT OAHa H3 Hac (H. B. Chao- 
peHKo) odpaTHAa BHHMaHne Ha oneBHAHoe yBeAHneHHe pa3MepoB oouhct C. par¬ 
vum, BblACJIHBUJHXCH 3THMH >KHBOTHbIMH-peUHnHeHTaMH. Pe3yAbTaTbI H3MepeHHH 
OOUHCT OT AOHOpOB (TejiHT) H peUHnHeHTOB (KpbICHT) nOKa3UAH AOCTOBepHbie pa3JIH- 
mhh Me>KAy TeMH h ApyrHMH. B HanieM CAynae He motjio ObiTb h penn o AByx pa3Hbix 
BHAax Cryptosporidium , h6o paHee h3mh 6biAO AOCTaTonHo noupoOHO H3yneHO 3hao- 
reHHoe pa3BHTHe BHAa, HcnoAb30BaHHoro b onbiTax no 3KcnepHMeHTajibHOMy 3apa- 
>KeHHIO. B CBH3H C 3THM BCT3A BOnpOC O npHpOAG BbIHBAeHHbIX pa3AHMHH, M3J10 
H3BeCTHbIX AAH KHUienHblX KOKUHAHH. 

ilaHHoe HccAeAOBaHne nocBHiueHO ocMbicAeHHio b3>khocth aah cncTeMaTHKU 
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poua Cryptosporidium CTaTHCTHqecKH AOCTOBepHbix KOJie 6 aHHH pa 3 MepoB oouhct 
K aK b pa 3 Hbix xo 3 neBax, TaK h b pa 3 Hbix nonyjiHUHHx BHyTpH OAHoro h Toro >Ke 
X 03 HHHa. 


MATEPMAJ1 M METOflbl HCCJlEflOBAHHfl 

OouHCTbi C. parvum 6biJiH nojiyqeHbi c <|)eKajibHbiMH BbiAeJieHHHMH 7— 10-AHeB- 
HblX CnOHTaHBO 3apa>KeHHbIX TeJIHT H3 >KHBOTHOBOAqeCKHX X03HHCTB JleHHHrpaA- 

ckoh o6j\. b TeqeHHe 1990 — 1992 rr. 3 thmh oouncTaMH 3apa>KajiH per os 5 —6-ahcb- 
Hbix 6ejibix OecnopoAHbix KpbicHT, BbipameHHbix b JiaOopaTopHH b ycjiOBHHx, 
hckji ioqaioiuHx cnoHTaHHoe 3apa>KeHHe KpnnTOcnopHAHHMH. CnycTH 5 cyT nocjie 
3apa>KeHHfl OOUHCTbl KpHriTOCnOpH^HH BbIHBJIHJIHCb B (|)eKaJIHHX KpbICHT. 

OouHCTbi C. parvum OT TeJIHT (AOHOpOB) H KpbICHT (peunnHeHTOB) OKpailJHBa- 
JIHCb Ha Ma3KaX 4)eKaJIHH CTBHAapTHblM MeTOAOM — KapdOJIOBbIM cj)yKCHHOM no 

Uhjiio—H njibceHy (Benep hap*, 1987; ManKa, Benep, 1990), a TaK>Ke reHUHaHOBbiM 
•'tprtOMTOfebiM'no'CHAopeHKO (t’988-). notjreAHHfi mCtoa ncnojib3yeTCH npn 3Kcnpecc- 
AHarHoeTH>Ke (j)eKajibHbix mb3kob h AaeT 3(})(J)eKT HeraTHBHoro OKpaniHBaHHH. 

KpoMe Toro, jxJin cpaBHeHHH 6biJiH B3HTbi oouHCTbi C. parvum , BbiAejieHHbie Apy- 
thmh TejimaMH (He AOHopaMH), a TaK>Ke u30JinpoBaHHbie ot nauneHTa c AHapeefi. 
3tot npenapaT 6biJi HaM Jiio6e3HO npeuocTaBJieH npo(})eccopoM XejibCHHKCKoro 
yHHBepcHTeTa L. Jokipii. Bee m33kh 6bum OKpameHbi no Uhjiio— HnjibceHy. 

JXjik Ka>Kuoro H30JiHTa oouhct npoBOUHJiH H3MepeHHH He MeHee 100 niTyK, 
HaHMeHee Ae^opMnpoBaHHbix hjih noBpe>KueHHbix b npouecce cjiHKcauHH h OKpacKH. 
HaMepeHHH oouhct npoBOUHJiHCb c MHKpocKonoM (JinpMbi Uenc, OKyJinp 12X, 
o6T>eKTHB 100X- IlojiyqeHHbie pe3yjibTaTbi 6biJin o6pa6oTaHbi CTaTHCTHqecKH 
(Maftp h up., 1956; Yp6ax, 1964). flpn oueHKe aoctobcphocth pa3JinqHH Me>KAy 

OOUHCTaMH pa3HbIX H30JIHT0B HCn0JIb30BajICH 5%-HbIH ypOBeHb 3HaqHMOCTH no KpH- 
Tepnio CTbioueHTa. 

PE3yjlbTATbl 

IlojiyqeHHbie AaHHbie cyMMHpoBaHbi b Ta6ji. 2. Pe3yjibTaTbi H3MepeHHH CBHAe- 
TeJibCTByioT o 3HaqHTejibHOM nocTOHHCTBe HHueKca (J)opMbi oouhct C. parvum b pa3- 
Hbix H30JiHTax, c He3HaqHTejibHbiMH KOJiedaHHHMH b paMKax 1.05—1.11. B TO >Ke 
BpeMH OTMeqaeTcn OojibuioH pa36poc b cpeuHHx pa3Mepax oouhct b H30JiHTax KaK 
OT TeJIHT, TaK H OT KpbICHT. TaK, B H30JIHTaX OT TeJIHT Ha6jIIOAaJIHCb KOJieOaHHH 
AJIHHbl OOUHCT OT 4.4 AO 4.8 MKM, a lUHpHHbl — OT 4.15 AO 4.5 MKM. PIpH 3TOM pa3- 
JIHHHH Me>KAy KpaHHHMH H30JIHTaMH (N© 2—5 H 6—8) OKa3aJIHCb CTaTHCTHqeCKH 
AOCTOBepHbIMH. 

AH;ajiofHq.HaH KapTHHa HaOjiiouaeTcn h b othouichhh pa3MepHbix xapaKTepHCTHK 
OOUHCT C. parvum OT KpbICHT, rue KOJie6aHHH Me>KAy KpaHHHMH 3HaqeHHHMH 
6bijiH eiue 6ojiee 3HaqHTejibHbiMH: ot 4.7 ao 5.5 mkm (Ns 9 — 15). MaKCHMajibHbie 
cpeAHHe pa3Mepbi oouhct, BbiAejieHHbix KpbicHTaMH (6.17X5.89 mkm), 6biJin 3ape- 
rHCTpnpoBaHbi hhmh jinnib OAHa>KAbi h MoryT 6biTb aA^KBaTHO oueHeHbi TOJibKo npn 
o6cy>KAeHHH Bcero nojiyqeHHoro MaTepHajia. 

CneunaAbHbiH HHTepec HMeeT cpaBHeHHe oouhct ot aohopob (TeJIHT) h peunnH- 
eHTOB (KpbICHT)., nOCKOJIbKy nOCJieAHHe (OOUHCTbl) HBJIHIOTCH n p H M bl M H n0T0MK3MH 
nepBbix. Pa3AHqHH b pa3Mepax oouhct cpaBHHBaeMbix hsojihtob (Ns 6— 8 h 
JNfo 9 — 11) OKa3aJIHCb CTaTHCTHqecKH AQCTOBepHblMH. npn 3TOM He3aBHCHMO OT 
cnoco6a OKpamHBaHHH 6biJio noKa3aHO, hto «AoqepHHe» oouhctw (ot KpbicHT) 
6mah KpynHee «MaTepHHCKHx» (ot tcaht) . Pa3AHqnn b pa3Mepax oouhct C. parvum 
OT AOHOpOB H p^LtHHHeHTOB npeACTaBAeHbl B BHAe THCTOrpaMMbl (pnc. 1). 

KpoMe KOJinqecTBeHHbix H3MeHeHHH b nonyAHUHHx oouhct C. parvum ot 
peunnneHTOB Ha6AK>AaAHCb cyiuecTBeHHbie KaqecTBeHHbie H3MeHeHHH. HapnAy 
C OOUHCTaMH 6e3 BHAHMbIX 060A0HeK (KaK H B H30JIHTaX OT AOHOpOB) B (j)eKaJIHHX 
KpbiCHT-peunnHeHTOB 6 mah BbiHBJieHbi oouhcth, noKpbiTbie OTqeTAHBbiMH npo3paq- 
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T a 6 ji h u a 2 

CpaBHHTejibHbie pe3yjibTaTbi H3MepeHHH oouhct Cryptosporidium parvum H3 pa3Hbix xoaneB 
h pa3Hbix h30Jibtob OAHoro h Toro >Ke X03HHH3. OKpacua no Uhjihd—H njibceHy, n— J00 

Data on oocystes of Cryptosporidium parvum taken from different hosts and different- 

isolates of one host, az= 100 


HoMep 

X03HHH 

Pa3MepbI OOUHCT 
(b m-km) 

Hhackc 

tj)Op MbI 

npHMeuaHHe 

1 

HejioBeK 

4.8X4.45 

1.07 

FI penapaT n peAOCTaBAeH 

L. Jokipii 

2 

TejiHTa, 3apa>KeHHbie cnoH- 

T 3HHO 

4.8X4.5 

1.06 


3 

Tot >Ke 

4.85X4.5 

1.07 


4 

» 

4.8X4.-5 

1.06 


5 

» 

4.8X45 

1.06 


6 


4.5X4.2 

1.07 * 

OnpacKa reHunaHOBbiM (j)HoAe- 

TOBblM 

7 

» 

4.4X4.15 

1.06 * 


8 

» 

4.45X4.2 

1.06* 


9 

JladopaTopHbie Kpbicma, 3apa 
>KeHHbie 3KcnepHMeHTajibH0 
OOUHCTaMH, BblAeJieHHbIMH 

TeJIHTaMH 

4.7X4.4 

1.06 ** 

To >Ke 

10 

Tot >Ke 

4.85X4.45 

1.08 * * 


11 

» 

4.8X4.45 

1.07 ** 


12 

» 

5.3 X 4.9 

1.08 ** 


13 

» 

5.4X5 

1.08 ** 


14 

» 

5.45X5 

1.09 ** 


15 

» 

5.5X4,9 

1 11 ** 


16 

» 

6.17X5.89 

1.05 



flpHMeiiaHHe. * Hsojihtm oouhct AOHopos. ** H-30jiHTbi oouhct peunriHeHTOB. 


HbIMH OdOJIOMKaMH (pHC. 2, 6 ) . B OfiCJieAyeMblX H30JIHTaX TaKHe OOUHCTbl COCTaB- 

jihjih He 6ojiee 30—40 % ot oOnjero qncjia oouhct. B to >Ke BpeMH b 3apa^KaiomeM 
MaTepnajie TaKHe oouhctm He HafijnouajiHCb coBceM (pwc. 2, a). 

OouHCTbi c BHUHMbiMH oOojiOMKaMH (\N? 12—IS) OKa3ajiHCb KpynHee, MeM 
OOUHCTbl 6e3 oOOJIOMeK (JSf? 9 — 11), npHMeM 3TH pa3JIHMHH 6bIJIH CTaTHCTHMeCKH 
UOCTOBepHbl. 

CpeuHHe pa3Mepbi 6ojiee KpyuHbix oouhct H3 h30jihtob ot tcjiht (Ns 2—5) 
UOCTOBepHO He OTJiHqaioTCH ot TaKOBbix oouhct H3 qejiOBeqecKoro H30JiHTa (JVg T):, 
a T3K>Ke OT BeJIHHHH OOUHCT 6e3 BHUHMbIX oOOJIOHeK, BblAeJieHHblX B cj)eKaJIHHX Kpbl- 
cht (JMb 9—11) b nepBbie #hh npenaTeuTHoro nepnoua. 


OBCy^EHME 

HccjieuoBaHHH no CHCTeMaTHKe kokuhuhh uonycKatoT B03M0>KH0CTb onpeuejie- 
hhh bhaob no CTpyKType oouhct h no npHHa/yioKHocTH k onpeuejieHHOMy xo3HHHy 
(Joyner, 1982). 3to nojio>KeHHe bo mhotom cnpaBeuJiHBO jxjik OojibWHHCTBa bhuob 
KjiaccnqecKHx kokuhuhh pouoB Eimeria h Isospora, xoth h 3uecb HMeiOTm cboh 
cjio>khocth (Gardner, Duszynski, 1990). 

y upyrnx, sbojiiouhohho Oojiee npouBHHyTbix pouoB kokuhuhh ( Cystoisospora, 
Toxoplasma, Besnoitia, Sarcocystis) , CTpyKTypa oouhctw y>Ke He Bcerua OKa3bi- 
BaeTcn uocTaToqHO HHcJ>opMaTHBHOH jum onpeueJieHHH BHua. Y sthx kokuhuhh 
nepBOCTeneHHoe 3HaqeHHe npnoOpeTaeT 6oJiee cjio>KHaH KapTHHa >KH3HeHHoro 
UHKJia, c BKJiioqeHHeM npoMe>KyToqHoro h oKOHqaTejibHoro xo3HHHa, t. e. nepexou 
k reTepoKceHHocTH. 
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Phc. 1. THCTorpaMMa pacnpe^ejieHHH pa3MepOB oouhct Cryptosporidium parvum h C. muris b pa3Hbix 

H30JIHTaX. 

Flo och opAHHaT: pa3Mepbi oouhct b mkm; no och adcuncc: la—5a — pa3Mepbi oouhct no Rjuuie, 1 6 —5 6 — pa3- 
Mepbi oouhct no uinpHue; la, 1 6 — H30jiHTbi C. parvum, cooTBeTCTByioiuHe N° 6 — 8 b Ta6ji. 2, 2a, 26 — N° 9 — 11 , 
3a, 3 6 — Ne 12 — 15, 4a, 4 6 — N° 16, 5a, 5 6 — H 30 JiHTbi C. muris b Ta6ji. 2. 

Fig. 1. Hystogramme of oocysts size of Cryptosporidium parvum and C. muris in different isolates. 



Phc. 2. OoLWCTbi C. parvum H3 h30Jihtob ot TejiHT-uoHopoB (a) h KpbicHT-peuHFiHeHTOB (6). 
CrpeAKU — npo3paqHan odojionKa BOKpyr oouhctm. 

Fig. 2. Oocystes of C. parvum from isolates of calf-donors (a) and rat-recepients (6). 
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KpnnTocnopHAHH othochtch k peAHanmeH KaTeropHH roMOKceHHbix, ho nojiH- 
KCeHHblX KOKUHAHH. 3 tO 03HaHaeT, HTO BCe HX pa3BHTHe (OT OOUHCTbl AO OOUHCTbl) 
coBepuiaeTCH, KaK h y 3HMepnn h H30cnop, b opraHH3Me oahoto xo3HHHa, OAHaKO 
HHCAO T3KHX X03fleB B npeACAaX KAaCCOB n03B0H0HHbIX MO>KeT 6bITb AOCTaTOHHO 

BeAHKO (Ta6A. 1; cm. Taione Fayer, Ungar, 1986). Flo nocjieAHeMy npH3HaKy 

KpHnTOCnopHAHH npHHUHnHaAbHO OTJIHHaiOTCH OT KAaCCHHeCKHX KOKUHAHH. YKa3aH- 
Hbie OCOdeHHOCTH >KH3HeHHOTO UHKAa HapHAy c yHHKaJIbHOH KapTHHOH napa3HTO- 
xo 3 HHHHbix OTHomeHHH Ha kactohhom h yAbTpacTpyKTypHOM ypoBHHx (Vetterling 
e. a., 1971; Gobel, Brandler, 1982; Uni e. a., 1987; Lumb e. a., 1988; Benep h AP-, 
1990; Benep, CHAOpeHKO, 1990) OTAnnaiOT Cryptosporidium spp. h cpeAH kokuhahh 

OoAbuie He BCTpenaioTCH. 

OopMa OOUHCT KOKUHAHH OTHOCHTCH K HHCAy BeebMa nOCTOHHHbIX npH3H3KOB, 
hto cnpaBeAAHBO TaKH^e h aah KpnnTOcnopnAHH, ecAH cyAHTb no HHAeKcy (})opMbi 
(TabA. 1, 2 ). B MHoroHHCAeHHbix nybAHKauHHx no C. parvum peAKO npHBOAHTCH 
pa3MepHbie xapaKTepncTHKH oouhct, name ObiBaeT yKa3aHHe Ha BeAHMHHy «okoao 
5 mkm ». Pa3Mepbi oouhct MoryT BeebMa 3HaHHTeAbHO BapbnpoBaTb (ao 40 % h 6o- 
Aee) h y KAaccnnecKHx kokuhahh (Joyner, 1982), HepeAKO C03AaBan TpyAHOCTH 
npn onpeAeAeHHH bhaob y cnoHTaHHo 3apa>KeHHbix ahkhx xo3neB (Gardner, 
Duszynski, 1990). Ho, HecMOTpn Ha sto, hmchho oouncTbi OKa3biBaiOTCH HanboAee 

UIHpOKO HCnOAb3yeMbIM H OHeHb HaCTO BeCbMa HaAOKHbIM BHAOBbIM npH3H3KOM 
y KOKUHAHH. 

HanboAee noAHan HH^opMaunn o cpeAnnx pa3Mepax oouhct h Apyrnx ct3ahh 
pa3BHTHH C. parvum npHBOAHTcn KappeHTOM h Pn3e (Current, Reese, 1986; 
cm. TaK>Ke TabA. 1). OAHaKO hh b 3TOH, hh b Apyrnx nybAHKauHnx no KpnnTOCnO- 
Phahhm He ynoMHHaeTcn o craTHCTHHecKOH obpaboTKe AaHHbix no H3MepeHHio 
OOUHCT, HTO n03B0AHA0 6bl HaM npOBeCTH CpaBHeHHe C HaLHHMH pe3yAbTaTaMH. 
BoT nOHeMy BbIHBAeHHbie HaMH AOCTOBepHbie pa3AHHHH Me>KAy H30AHT3MH OOUHCT 
C. parvum , H30AnpoBaHHbix KaK ot pa3Hbix xo3neB, TaK h BHyTpn oahoto h toto >Ke 
X03HHH3 (TabA. 2), OKa3aAHCb JXJIH Hac HeO>KHAaHHbIMH. 

EcAH 6bl H30AHTbI OT pa3HbIX X03HeB CpaBHHB3AHCb HaMH KaK CAyHaHHbie 
BbiOopKH (TabA 2, No 6—8 h 9— 11), to mo>kho 6biAO 6bi npeAnoAO>KHTb, hto y tcaht 
h KpbicHT napa3HTHpyiOT pa3Hbie bhaw Cryptosporidium. OAHaKO hmchho Ha sthx 
H 30AHT3X MbI n0CAeA0B3TeAbH0 npOCAeAHAH CyAbOy OOUHCT, BblAeAeHHbIX TeAHTaMH, 
b opraHH3Me Apyroro xo3HHHa (KpbicnT) npn SKcnepnMeHTaAbHOM 3apa>KeHHH 
nocAeAHHx MaTepnaAOM ot nepBbix. Bot noneMy b Hauinx HCCAeAOBaHnnx He motao 
O biTb h penn o pa3Hbix BHAax Cryptosporidium. Mo>kho npeAnoAO>KHTb, hto npn 
nepexoAe napa3HTa b hoboto xo3hhh 3 npoH30uiAa Mopc^OAornnecKan TpaHC(})opMa- 
UHH SHAOreHHblX CTaAHH pa3BHTHH, HTO H CKa3aAOCb B KOHeHHOM HTOre B H3MeHeHHH 
pa3MepoB oouhct. npn 3 tom cAeuyeT yqHTbiBaTb, hto pa3BHTHe C. parvum b opra- 
HH3Me KpbICHT HACT B TeX >Ke 0TAeA3X TOHKOrO KHUieHHHKa, HTO H B TeAHTax (Benep 
h Ap., 1990; Benep, CnAopeHKO, 1990). 

B cbh3h c noAyneHHbiMH pe3yAbTaTaMH B03HHKaeT Bonpoc: KaK mo>kho TpaKTO- 
BaTb CTaTHCTHHeCKH AOCTOBepHbie pa3AHHHH Me>KAy OOUHCT3MH B pa3Hbix H3yneH- 
HblX HaMH H30AHT3X? 

Mo>kho npeAnoAOH<HTb, hto Bee SHAoreHHbie CTaAHH pa3BHTHH, BKAionaH 
oouncTbi, yBeAHHHBaiOTCH b pa3Mepax npn nonauaHnn b opraHH3M paHee He 3apa- 
>KeHHoro xo3HHHa, t. e. Korua aah pa3BHTHH napa3HTa HMeeTcn HeorpaHHneHHoe 
hhcao snHTeAnaAbHbix KAeTOK. 3 to npeAnoAO>KeHHe noATBep>KAaeTCH TeM, hto 
6oAee KpynHbie oouhctw C. parvum (TabA. 2, N« 9—13) 6hah Bbijxejienbi aohctbh- 
TeAbHO b nepBbie ahh npenaTeHTHoro nepnoua pa3BHTHH. Bo3mo>kho, hto b no- 
CAeAyioiune ahh stoto nepnoAa, KorAa KnuieHHHK KpbiceHKa 6yjxer aocthtomho 
CHA bHO KOAOHH3HpOB3H SHAOreHHblMH CT3AHHMH napa3HTa, KOHKypeHTHbie OTHOUie- 
hhh Me>KAy hhmh MoryT npHBecTH k nocTeneHHOMy coKpaiueHHio hx cpeAHnx pa3- 
MepOB. 

FlOAObHaH 3aBHCHMOCTb Me>KAy HHTeHCHBHOCTbK) 33pa>KeHHH H CpeAHHMH pa3- 
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MepaMH SHAoreHHbix craAHH, BKjnoqan oouHCTbi, 6biJia OTMeqeHa jxjik pa3Hbix bhaob 
poAa Eimeria H3 Kyp h kpojihkob (Fish, 1931; Becker e. a., 1955, 1956; XeficHH, 
1947, 1957). Ha stom ocHOBaHHH pe30HH0 npeAnojio>KHTb, hto AOCTOBepHbie pa3- 
J1HMHH MOKAy pa3MepaMH OOUHCT B pa3HbIX HCCJieAOBaHHblX H30JIHT3X C. parvum 
OT OAHOrO H Toro >Ke X03HHH3 (TeJieHKa) MOryT oOTiHCHATbCH TeM, MTO OOUHCTbl 
BbiAeJiHiOTCH b pa3Hbie ahh npenaTeHTHoro nepnoAa (Ta6ji. 2, JVb 2—5 h 6—8). 

F[pHHHMaH BO BHHMaHHe BCe OTMeqeHHOe Bblllie, MO>KHO 06 'bHCHHTb H CTOJIb 
yAHBHBiiiee Hac yBejinqeHHe pa 3 MepoB oouhct C. parvum ot tcjiht (Ta 6 ji. 2, 
JSfo 6 — 8 ) nocjie coBepmeHHH hmh HOBoro payHAa pa3BHTHH b KHiueqHHKe KpbicnT 
(JSfo 9 — 11). B KOHTeKCTe AaHHoro o 6 cy>KAeHHH npeACTaBjineT HHTepec o 6 Hapy>Ke- 
HHe (TaK>Ke b 4>eKajiHHx Kpbic) 6 ojiee KpynHbix oouhct C. muris co cpeAHHMH pa3- 
MepaMH 8 .4X6.3 mkm (Iseki, 1986) no cpaBHeHHio c oouncTaMH 3Toro BHAa, Bbiue- 
JieHHblMH Jia 6 opaTOpHbIMH M bl Hi a M H H TeJIHTaMH H UOCTHraBUIHMH COOTBeTCTBeHHO 

7.4X5.6 h 7.5X5.6 mkm (Ta6ji. 1; Tyzzer, 1910; Upton, Current, 1985). 

He pacnojiaran 6ojiee noApoOHbiMH uaHHbiMH jxjih npoBeueHHH CTaTHCTHqe- 

CKOH o 6 pa 60 TKH 3THX AaHHbIX, MbI MO>KeM nOMTH 6e30HIH6oqHO 3aKJlK)qHTb, MTO 

pa3JiHMHH Me>Kuy cpaBHHBaeMbiMH H30JiHTaMH oouhct (8.4X6.3 h 7.4 — 7.5X5.6) 
OKa>KyTcn uocTOBepHbiMH. OuHano nnoHCKHH HCCJieuoBaTejib (Iseki, 1986) cnpaBeu- 
jihbo He cqeji /yin ce6n B03M0>KHbiM paccMaTpHBaTb cboh h3ojiht oouhct b Kaqe- 
CTBe caMOCTOHTejibHoro BHAa, ho o6o3Haqnji ero KaK «KpynHyio (f)opMy C. muris 
uiTaMMa RN 66». 

H Bee >Ke ,He cjieuyeT a6coJiK)TH3HpoBaTb bmboa o HenpeMeHHOM yBejinqeHHH 
pa3MepoB oouhct Cryptosporidium spp. npn pa3BHTHH b hobom hjih paHee He 3apa- 
>KeHHOM xo3HHHe. 06 3tom CBHUCTejibCTByiOT AaHHbie H3MepeHHH oouhct C. parvum 
B H30JlHTaX OT MblHieH, 3KCnepHMeHT3JlbH0 3apa>KeHHbIX OOUHCTaMH, BblUeJieHHbIMH 
COOTBeTCTBeHHO ot TejiHT, ot jnoAen c HopMajibHOH HMMyHHOH CHCTeMOH, ot na- 
UHeHTa CO CnHZlOM, a TaK>Ke OOUHCTaMH, pa3BHBLHHMHCH B XOpHOH-aJ1J13HT0HCH0H 
o6ojiouKe KypHHoro 3M6pnoHa (Ta6ji. 1; Current, Reese, 1986; Current, Long, 
1983). Pa3Mepbi oouhct C. parvum bo Bcex cpaBHHBaeMbix H30JiHTax OKa3ajiHCb 
npaKTHMeCKH HAeHTHHHblMH. 

3t 0 n03B0JIHeT 3aKJIK)qHTb, HTO He BCHKHe «HOBbie yCJIOBHH» MOryT CTHMyJIH- 
poBaTb Mop(})0(})yHKUHOHajibHbie H3MeHeHHH npn pa3BHTHH napa3HTa; MHoroe 33 bh- 
CHT OT CneUH(j)HKH 3THX yCJlOBHH. TaK, CneUH(f)HKa OpraHH3Ma HOBOpO>KAeHHbIX 
KpbiCHT CKa3ajiacb onpeueJieHHbiM o6pa30M h b tom, mto b nonyjinuHH AoqepHHx 
oouhct 30—40 % OKa3ajiHCb noKpbiTbiMH qeTKHMH npo3paqHbiMH oOojioqKaMH 
(pnc. 2, 6 ). 

npnpoua oOojioqeK, noKpbiBaioiUHx qacTb oouhct b nonyjinuHH, BbiAeJineMOH 
3apa>KeHHbiMH KpbicnTaMH, noKa HeH3BecTHa. TaKHe oouhcth OKa3biBaiOTCH aocto- 
BepHO KpynHee oouhct 6e3 oOojioqeK, npnqeM 3to o6Hapy>KHBaeTCH b npeuejiax 
ouHoro h Toro >Ke H30JiHTa, t. e. Ha oahom h tom >Ke npeAMeTHOM CTeKJie (Ta6ji. 2, 
JVb 12—16 no cpaBHeHHio c N° 9— 11). Bp ha jih npaBOMOUHO KBajiH(j)HUHpOBaTb 

3TH ABe KaTerOpHH OOUHCT KaK COOTBeTCTBeHHO TOJICTO- H TOHKOCTeHHbie. B OAHOH 
H 3 pa6oT (Current, Reese, 1986) npHBOAHTcn pa3Mepbi Tex h Apyrnx oouhct 
C. parvum , BbmejieHHbix jiaOopaTopHbiMH MbimaMH. OKa3ajiocb, hto Me>KAy 
TOJICTO- H TOHKOCTeHHbIMH OOUHCTaMH He 6bIJIO pa3JIHHHH B pa3Mepax (Ta6jl. 1). 

TaKHM o6pa30M, Ha npHMepe C. parvum yuajiocb ycTaHOBHTb paHee He H3BecT- 
Hoe aah kokuhahh HBJieHHe — 3HaqHTejibHoe KOJieOaHHe pa3MepoB oouhct, KOTopbie 
Aa>Ke b npeuejiax OAHoro h Toro me xo3HHHa MoryT npnoOpeTaTb pa3Hyio Mopc})OJio- 
thk) h AOCTOBepHO pa3JiHqaTbCH no pa3MepaM. Tanne pa3JinqHH, no-BHAHMOMy, 
Jie>KaT b npeAejiax HopMbi peaKUHH aah Ka>KAoro BHAa Cryptosporidium h AOJi>KHbi 
yqHTbIBaTbCH npn HACHTH(j)HKaUHH BHAOB no OOUHCTaM. 

MHKpocKonHqecKan AnarHOCTHKa B036yAHTejieH KpnnTocnopHAH03a HBJineTcn 
OAHHM H3 CaMbIX HaAOKHbIX MeTOAOB BbIHBJieHHH 33p3H<eHH0CTH X03HHH3. OcoOblH 
HHTepec K KpHnTOCnOpHAHHM B BeTepHHapHH H 0 C 06 eHH 0 MeAHUHHe HaqaJICH 
c cepeAHHbi 70-x toaob XX Bena, KorAa CTajia H3BecTHOH 300H03Han h onnopTyHH- 
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CTHMecKan npnpoua KpHnTocnopH^H03a (Nime e. a., 1976; Angus, 1983; Tzipori, 
1988). 3to CTHMyjiHpoBajio pa3pa6oTKy 6biCTpbix h Haue>KHbix mctoaob UHarHO- 
cthkh B036yAHTejifl, b tom qncjie Ha oKpauieHHbix Ma3Kax (|)eKajibHbix npo6 (Chuo- 
peHKo, 1988; Hanna, Befiep, 1990). /XeTajibHbie HccjieuoBaHHH SHuoreHHoro pa3- 

BHTHH napa3HTOB H pa3MepOB HX OOUHCT n03B0JIHJIH MeTKO pa3rpaHHHHTb JX Ba 
caMOCTOHTejibHbix BHua Cryptosporidium y MJienonHTaiomHX h jxb a y nTHu (Upton, 
Current, 1985; Current e. a., 1986). Tan pa3MepHan xapaKTepHCTHKa crajia Ba>K- 
hmm kjhomom k pacno3HaHHio bhaob KpHnTOcnopHUHH b HcnbiTyeMOH npo6e (J)eKa- 
J1HH. 

HecMOTpn Ha OTMeqeHHbie Bbirne uocTOBepHbie KOJieOaHHH pa3MepoB oouhct 
b npeuejiax Ka>nuoro H3 UByx bhuob Cryptosporidium H3 MJieKonHTaioiuHX, pa3Mep- 
Hbie xapaKTepHCTHKH oouhct C. parvum h C. muris uocTaToqHO otctoht upyr ot 
upyra h He nepecenaiOTCH (nouJiHHe) ua>Ke b nonyjiHUHH C. parvum, AOCTHraiomefi 
BejiHHHHbi 6.17X5.89 mkm (Ta6ji. 2). KpoMe Toro, cpaBHHBaeMbie bh ubi pa3JiHqa- 
iotch TaK>Ke h no HHueKcy (|)opMbi (Ta6ji. 2). 

Ha ocHOBaHHH aHaJiH3a coOcTBeHHbix h JiHTepaTypHbix uaHHbix Mbi npHXOUHM 
k 3aKJiioqeHHio, hto uocTOBepHbie KOJieOaHHH pa3MepOB oouhct C. parvum (h, bo3- 
mo>kho, upyrnx bhuob Cryptosporidium H3 pa3Hbix h3ojihtob ouHoro h Toro me 
xo3HHHa) cjieuyeT cqHTaTb hopmoh peanuHH 3HuoreHHbix ctuuhh sthx nojiHKceHHbix 
napa3HTOB h ofrbHCHHiOTCfl hx cnocoOHOCTbio pa3BHBaTbcn He y ouHoro, a y mhothx 
bhuob xo3neB. OrMeqeHHan cnoco6HOCTb HBJineTCH ouhoh H3 OnojiorHqecKHX oco6eH- 
HOCTeft KpHnTOCnOpHUHH — 3THX HeoOblHHblX TOMOKCeHHblX H B TO >Ke BpeMH nOJlH- 
KCeHHblX KOKUHAHH n03B0H0qHbIX. 
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ANOTHER BIOLOGICAL PECULIARITY OF THE COCCIDIAN GENUS CRYPTOSPORIDIUM 

(SPOROZOA: APICOMPLEXA) 

T. V. Beyer, N. V. Sidorenko 
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SUMMARY 

Suckling rats were used as a model host for our previous EM studies of the endogenous develop¬ 
ment of Cryptosporidium parvum isolated from spontaneously infected calves (Beyer e. a., 1990; 
Beyer, Sidorenko, 1990). In the course of repeated infections it was noticed that the oocysts dischar¬ 
ged by the recipient host (rat) were obviously larger than those in the donor’s (calf’s) isolates. 
Keeping in mind the presumable taxonomic significance of coccidian oocysts as a constant and rather 
reliable tool for species discrimination we made a comparative quantitative and statistical analysis 
of the mean values of oocysts of C. parvum, originating from several sources (table 2): a random 
human isolate (N 1), several random isolates from spontaneously infected calves (N 2—5), isolates 
from calves (N 6—8) used as the infecting material for suckling rats, and fecal samples from the 
experimentally infected rats (N 9—15). 

The results obtained have shown that the oocysts discharged by rats (N 9—15) were larger 
that those of calf origin (N 6—8), with the differences being statistically significant with 95 % confi¬ 
dence. Besides, within the same host (rat) at least two oocyst groups were distinguished (N 9—11 and 
12—15, resp.) whose differences in mean values also appeared statistically significant. The larger 
oocysts displayed differences in morphology bearing distinct walls which were never observed either 
in the donor isolates or in the smaller population of the recipient oocysts. 

The established differences in oocyst dimensions lay presumably within the frames of the normal 
reaction of C. parvum and other Cryptosporidium species, due to biological peculiarities of unusual 
life cycles of these unique coccidia: their homoxenous (i. e. confined to one host body only) development 
is combined with polyxeny (i. e. a wide host specificity that involves the number of host species 
representing different environmental conditions). The parasite’s ability to change its functional 
morphology and size may appear some kind of preadaptation to the number of varying conditions 
met by these polyxenous coccidia. This and other relevant assumptions are discussed in the paper. 



